The problem of solving the linear diffusion equation by a method related to the Restrictive Pade Approximation (RPA) is considered. The advantage is that it has the exact value at certain r. This method will exhibit several advantages for example highly accurate, fast and with good results, etc. The absolutely error is still very small. The obtained results are compared with the exact solution and the other methods. The numerical results are in agreement with the exact solution.
Introduction
In this paper, we apply a new implicit method of high accuracy and the number of linear systems which to be solved are smaller than that for many famous known implicit methods of small step length. Therefore, our required machine time is less than that for the other implicit methods.
Restrictive Pade Approximation (RPA) for parabolic Partial Differential Equation (PDE) and Partial Difference Equations is a new technique done by İsmail and Elbarbary [1] . In addition, they studied numerical solution of the Convection Diffusion Equation [2] . RPA for hyperbolic PDE is done by İsmail and Younes [3] [4] [5] . Restrictive Taylor approximation solution for the parabolic PDE is studied by İsmail and Elbarbary [6] . Schrodinger and Singularly perturbed parabolic PDE studied by İsmail and Elbeetar [7] [8] . G. Gurarslan [9] studied numerical modelling of linear and nonlinear diffusion equations by compact finite difference method.
In this work, we consider the following one dimensional diffusion equation;
Subject to the initial condition
and boundary conditions
The functions ( ) f u are linear source functions. The function " ( ) D u " is the diffusion term that plays a crucial role in a wide range of applications in diffusion process. [ ] ( ) ( )
where the positive integer α doesn't exceed the degree of the numerator N,
Let ( ) f x have a Maclaurin Series;
From Equations (6)- (8) we get, [1] ( )
The varishing of the first ( )
power of x on the left hand side of (9) implies a system of ( )
( ) ε are to be determined, such that [15] ;
Note:
gives the classical Pade Approximation (RPA) of the form;
The local truncation error form the RPA can be summarized by the following theorem.
THEOREM: If the function ( ) f x has an ( )
derivative, then for every argument x there exist a number η in the smallest interval I containing the set of points
where ( ) 
Restrictive Pade Approximation of the Exponential Matrix
The exponential matrix exp(rA) can be formally defined by the convergent power series, ( ) 
where A is ( ) ( ) 
Method of Solution
We consider the diffussion for ( ) f u u = − [16] . Thus, we use the equation;
Subject to the initial condition;
and boundary conditions;
U t t U t t
The exact solution of the Equation (16) 
Condiser the diffusion Equation (16) 
We use the [ ] ( ) ( )
Equation to approximate the exponential matrix in Equation (23), then the approximate solution of grid representation of Equation (16) can take the form.
( ) 
The constrat matrix 1 ε must determined by using the only one fact that the exact solution is given at first level. The absolute error (AE) is give by the following formula:
We tabulated all AE values at Table 1, Table 2 and Table 3 . 
Discussion & Conclusion
In this article, a numerical algorithm was applied in the one dimensional diffusion equation. Computed results were compared with other paper results in Table 1, Table 2 and Table 3 . Especially, we compared it with Restrictive Taylor approximation method, because these methods have same properties. But as we have seen from the computational results, Restrictive Pade approximation method has more efficient results than restrictive Taylor approximation method. The proposed method results are quite satisfactory.
